INTRODUCTION {#sec1-1}
============

Mucormycosis is a potentially fatal necrotizing fungal infection having propensity to affect immunocompromised hosts. Diabetes has been reported as a predisposing factor in at least 36% cases of mucormycosis.\[[@ref1]\] Also, diabetics are 2-3 times more prone to develop pulmonary tuberculosis,\[[@ref2]\] with high chances of treatment failure.\[[@ref3]\] Herein, we report a case of combined infection of pulmonary tuberculosis and mucormycosis in a diabetic patient. Even though isolated infections have known to occur but such co-existent diseases in diabetes, with successful outcome, has not yet been reported. In view of common clinical and radiological features, this co-infection is a diagnostic dilemma for treating physician.

CASE HISTORY {#sec1-2}
============

A-30-year male presented with complaints of right-sided chest pain, progressive shortness of breath, low-grade fever and productive cough of three weeks duration. He was a non-smoker and had poorly controlled diabetes for last three years. He had also taken complete anti-tubercular treatment for pulmonary tuberculosis two years back.

On examination, patient was tachypnoic with respiratory rate of 35/min, hemodynamically stable and afebrile. Chest auscultation revealed decreased breath sounds over right hemithorax with hyper-resonant percussion note. Chest radiograph revealed right-sided pneumothorax along with heterogenous opacity in left mid-zone \[[Figure 1](#F1){ref-type="fig"}\]. Right intercostal tube drainage was performed which improved patient\'s distress \[[Figure 2](#F2){ref-type="fig"}\]. Hematological investigations revealed mild leukocytosis of 12,200 cells/μl with 82% neutrophils. Blood sugar levels were markedly deranged with serial levels between 200-360 mg/dl. He was non-reactive for human immunodeficiency virus (HIV) and sputum was positive for acid-fast bacilli. The KOH wet mount of sputum showed broad sparsely non-septate thin-walled hyphae with right-angle branching, characteristic of mucormycetes. Subsequently, fungal culture showed the growth of *Lichtheimia corymbifera* \[[Figure 3](#F3){ref-type="fig"}\].

![X-ray of the chest showing right side pneumothorax along with left mid-zone non-homogenous opacity undergoing cavitation](LI-32-53-g001){#F1}

![X-ray of the chest shows blunting of right costophrenic angle with intercostal tube*in situ*along with left mid-zone lung abscess and surrounding consolidation](LI-32-53-g002){#F2}

![LCB mount showing sporangium, apophyses, conidiophores of *Lichtheimia corymbifera*(LCB-X 200)](LI-32-53-g003){#F3}

Patient was started on anti-tubercular treatment consisting of five drugs under Revised National Tuberculosis Control Program. Intravenous liposomal amphotericin B (dose - 2 mg/kg/day) was initiated simultaneously along with adequate hydration. Glycemic control was achieved with subcutaneous regular insulin. Patient tolerated the antifungal treatment and started showing gradual improvement. Fever subsided in three weeks time. Amphotericin B was discontinued at the end of 8^th^ week, after obtaining negative sputum culture and ensuring clinical improvement. Patient completed eight months of anti-tubercular treatment and is on regular follow-up with satisfactory improvement \[[Figure 4](#F4){ref-type="fig"}\].

![X-ray of the chest shows a small pocket of right-sided pneumothorax and thick fibrotic band in left mid-zone, likely healed lesion](LI-32-53-g004){#F4}

DISCUSSION {#sec1-3}
==========

By impairing innate and adaptive immunity, diabetes mellitus predisposes to a variety of infections, sometimes due to unusual organisms. Mucormycosis is one such uncommon but prognostically important, opportunistic infection caused by ubiquitous filamentous fungus like *Rhizopus, Mucor*, and *Lichtheimia* species of the order Mucorales. These vasotropic fungi lead to a wide severity of rhinosinocerebral, pulmonary and disseminated infections,\[[@ref4][@ref5]\] causing extensive tissue necrosis. Pulmonary involvement with mucormycosis usually occurs in severe immunosuppression and often mimics aspergillosis\[[@ref5]\] and tuberculosis.\[[@ref6]\] Understandably, co-infection with mucormycosis and tuberculosis, as in our case, is liable to create management difficulties. This dreaded co-infection has scarcely been reported as isolated case reports in post-stem cell transplantation\[[@ref7]\] and acute myeloid leukemia.\[[@ref8]\]

Like tuberculosis, pulmonary mucormycosis presents with prolonged and refractory fever, cough, hemoptysis and chest pain.\[[@ref5]\] In a tuberculosis endemic country, these non-specific symptoms are very often attributed to pulmonary tuberculosis. Compounding the problem, mucormycosis present as parenchymal infiltrates, consolidation, nodules, cavitation, effusion etc., on imaging, similar to tuberculosis.\[[@ref9]\] Microbial culture and/or histopathology is the gold standard for diagnosis of both diseases.\[[@ref10]\] However, its usefulness is hampered by factors like time lapse for diagnosis, need for sterile tissue (which necessitates invasive procedure) and low diagnostic yield (less than 50%).\[[@ref11][@ref12]\] Sputum or bronchoalveolar lavage fluid cultures are usually non-diagnostic but provide suggestive diagnosis, requiring further confirmation.\[[@ref13]\] In our case as well, mucormycosis confirmation could not be done as the patient was unfit to undergo invasive tissue sampling. Considering his underlying condition and the fatality of untreated mycosis, patient was started on antifungal treatment. Quite often, suspected patients of pulmonary mucormycosis fail to undergo invasive diagnostic testing. Subjecting such patients to antifungal therapy is a matter of further discussion and evaluation.

Although, there are no consensus treatment guidelines for mucormycosis, currently, the recommended antifungal therapy includes conventional or liposomal amphotericin B.\[[@ref14]\] The duration of therapy is highly individualized and determined by clinical response, normalization of x-ray findings and negative culture/biopsy.\[[@ref10]\] Co-infection with tuberculosis should be treated simultaneously, though it may increase likelihood of drug interactions, side-effects and non-compliance to treatment. Recovery from immunosuppression is of utmost importance for successful outcome. Despite medical and surgical treatment, mortality rates as high as 70% are seen in invasive pulmonary mucormycosis.\[[@ref1]\] Co-infection with tuberculosis is likely to increase the overall mortality depending on host factors, disease stage and time of initiation of treatment.

In view of rising burden of mucormycosis, incidence of such mixed infections is likely to increase in future.\[[@ref15]\] High index of suspicion and comprehensive screening of diabetics and possibly all immunocompromised patients for possible co-infections is pertinent even if a single agent has been isolated. Once considered fatal, diagnosis of mucormycosis should not be considered a lost battle. Early diagnosis and aggressive treatment is the key to successful outcome.
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